Brain imaging, most commonly with non-contract computed tomography (NCCT), is mandatory before stroke thrombolysis.
much longer. We assessed the overall times-to-treatment using both a NCCT based approach and a NCCT plus CTA-based approach to acute brain imaging.
MATERIALS AND METHODS
Calgary provides tertiary stroke care to a catchment population of about 1.4 million people. The Calgary Health Region and the Conjoint University of Calgary and Calgary Health Region Ethics Board gave special permission in early 1996, prior to Health Canada approval, for the use of open-label intravenous alteplase for acute ischemic stroke. The first Calgary patient with acute ischemic stroke was thrombolysed on the 2nd April 1996. 3 In the time period from April 1996 until December 2009, there was gradual increase in the number of patients with stroke who were treated with thrombolytic therapy. Acute CTA became available locally in 2003. Initially, it was used intermittently at the judgment of the attending stroke team; thereafter NCCT\CTA head and neck has been a protocol for all acute stroke patients admitted in the emergency department.
The Calgary Stroke Program maintains a database of all stroke patients who undergo acute CTA and who receive thrombolysis (pharmacological and/or endovascular mechanical). Computed tomographic angiography in the assessment of acute stroke syndromes is routine but not default practice at our site; pragmatically however, this has meant that 95%-plus of our patients now undergo CTA hyperacutely as part of their initial imaging paradigm
We reviewed our stroke database for patients who have received thrombolytic therapy from April 1996 to December 2009. Eleven hundred and thirty seven patients received thrombolytic therapy during this period. Patients with indications other than acute ischemic stroke, poor quality imaging, incomplete information regarding times for admission, times for treatment and follow up details were excluded and 850 patients treated with thrombolytic therapy (IV and IV plus endovascular intervention) during this period with complete data were included in the final analysis. Time to treatment was divided into the following interval times: onset-to-door, door-toneedle and onset-to-needle. Patients were categorized into two groups by time epoch: Group 1 (April 1996 -Dec 2002) (NCCTbased thrombolysis) n=297, Group 2 (Jan 2004 -Dec 2009) (NCCT plus CTA based thrombolysis) n= 504. The period from Jan to Dec 2003 (n=49) was considered a washout period due to the intermittent use of CTA and not included.
Data were analyzed using frequency tables. Comparisons of proportions were made using Fisher's exact test, comparisons between continuous variables were made using a student's t test. Interval times were compared between the two groups using non-parametric test of medians and by multiple linear regression. Using multiple linear regression, we assessed whether clinical characteristics confounded this comparison of interval times. All the statistical analysis was done with STATA Version 10.
RESULTS
Eight hundred and one patients were included in the final analyses. The two cohorts were matched for age (median 73), sex (52% male), baseline serum glucose. The Group 2 cohort had slightly less severe stroke (median NIHSS 13 compared to 16) and concurrently a slightly greater proportion of partial anterior circulation syndromes. Median onset to door times were six minutes longer in Group 2 compared to Group 1. [see Table] Door-to-needle times were similar in both groups. In multivariable linear regression analysis, age and onset-to-door time influenced the door-to-needle time. For every decade of age, door-to-needle times were 5.4 minutes faster. For every 30 minutes delay in onset-to-door time, there was a 4.0 minute delay in door-to-needle time. There was no evidence of an effect of time epoch. There was no evidence of interaction between age and time epoch or onset-to-door time and time epoch.
DISCUSSION
On average, the addition of CTA to a NCCT imaging paradigm does not delay therapy. However, there is a high interpatient variance in door-to-needle times. This variance is driven by patient factors such as the need to obtain laboratory results, THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES 500 * Adjusted for sex and bNIHSS and likely by decision making processes by the attending stroke team. Our results could be confounded by improvements over time within our stroke program. The before-after cohort design of the study does not allow us to assess the role that quality improvement activities have played in improving our overall interval times. These improvements may have obscured any detrimental effect introduced by the routine use of CTA. Further, while we believe it unlikely, it is possible that delays incurred due to CTA might have resulted in a decision not to offer thrombolysis and therefore exclusion of patients, biasing the result in favour of the hypothesis. If CTA does not substantially delay therapy, a key question is what value does it add? We have found that we use CTA to: (a) triage patients immediately to additional endovascular therapy when they have proximal vessel occlusion and to plan an endovascular approach with knowledge of the aortic arch, the extracranial vessels and the circle of Willis; 4 (b) to assess collateral circulation; 5 (c) to assess the risk of progression to malignant middle carotid artery (MCA) infarction and in parallel predict the need for early hemicraniectomy; 6 (d) to make an inclusive diagnosis of ischemic stroke when the NCCT is normal and to exclude stroke mimics. [7] [8] [9] Inherent in a decision to use CTA is very rapid access to or expertise in interpretation.
Interestingly older patients were treated slightly faster irrespective of whether CTA was used or not. Overall, CTA does not delay therapy to significant extent when implemented within a comprehensive stroke thrombolysis program.
